Scheduled peritoneal lavage in peritonitis by Billing, A. et al.
k u u h z , 5 ( 1 ) i-yz (.iy»yj 
SSN 0882-9233 
SBN 3-7186-4894-6 
Volume 5, Numbe: 
SURGICAL RESEARCH 
COMMUNICATIONS 
Editor: D J . Lea per 
Regional Editors: G. H. Ballantyne, R. Dionigi, 
K. Ishibiki, B. Jeppsson, I. M. Modlin and S. J. Stryker 
Special Issue 
Selected papers 
from the first meeting 
oftheSISE 
C O N T E N T S 
C. BASSI, M . FALCONI, R. GIRELLI, F. NIFOSI, A. ELIO, N . MARTINI 
and P. PEDERZOLI 
Microbiological Findings in Severe Pancreatitis 1 
F. SCHULZ, R. FÜGGER, M. ROGY, F. HERBST and M . SCHEMPER 
"Validation study of the Mannheim Peritonitis Index 5 
T. DIAMOND and B.J. ROWLANDS 
Endotoxaemia of Obstructive Jaundice: The Role of 
(Gastrointestinal Bile Flow 11 
W. ERTEL, E. FAIST, B. SALMEN, P. HUBER and G. HEBERER 
Influence of Cyclooxygenase Inhibition on Interleukin-2 
:Receptor (IL-2R) Expression After Major Trauma 17 
... 
(Contents continue on back cover.) 
h^§rwOOd academiC pilblishers chur london paris new york melbourn 
Surgical Research Communications 
E D I T O R 
D J . L e a p e r 
U n i v e r s i t y D e p a r t m e n t o f S u r g e r y 
M e d i c a l S c h o o l U n i t 
S o u t h m e a d G e n e r a l H o s p i t a l 
B r i s to l B S 1 0 5 N B , E n g l a n d , U K 
R E G I O N A L E D I T O R S 
E u r o p e 
R . D i o n i g i 
D i p a r t i m e n t o d i C h i r u r g i a 
Un ive rs i t ä d i P a v i a , O s p e d a l e S M a t t e o 
Ist i tuto d i R i c o v e r o e C u r a 
a Cara t te re S c i e n t i f i c o 
2 7 1 0 0 P a v i a , Italy 
B . J e p p s s o n 
D e p a r t m e n t of S u r g e r y , U n i v e r s i t y o f 
L u n d 
2 2 1 8 5 L u n d , S w e d e n 
U S A 
G . H . B a i l a n t y n e 
D e p a r t m e n t o f S u r g e r y 
Y a l e U n i v e r s i t y S c h o o l o f M e d i c i n e 
V A M e d i c a l C e n t e r , W e s t S p r i n g S t ree t 
W e s t H ä v e n , C o n n e c t i c u t 0 6 5 1 6 , U S A 
l . M . M o d l i n 
D e p a r t m e n t of S u r g e r y 
Y a l e U n i v e r s i t y S c h o o l o f M e d i c i n e 
3 3 3 C e d a r S t ree t 
N e w H ä v e n , C o n n e c t i c u t 0 6 5 1 0 , U S A 
S t e v e n J . S t r y k e r 
N o r t h w e s t e r n U n i v e r s i t y M e d i c a l 
S c h o o l 
2 3 3 East Er ie , S u i t e 1 0 0 
C h i c a g o , IL 6 0 6 1 1 , U S A 
A s i a 
K. I s h i b i k i 
D e p a r t m e n t o f S u r g e r y 
S c h o o l of M e d i c i n e , K e i o U n i v e r s i t y 
3 5 S h i n a n o m a c h i 
S h i n j u k u - k u , T o k y o 1 6 0 , J a p a n 
E D I T O R I A L A D V I S O R Y B O A R D 
L . M . A . A k k e r m a n s , A c a d e m i s c h Z i e k e n h u i s U t r e c h t , U t rech t , T h e 
N e t h e r l a n d s ; S . B e n g m a r k , U n i v e r s i t y o f L u n d , S w e d e n ; O. B o e c k l , 
L a n d e s k r a n k e n a n s t a l t e n , S a l z b u r g , A u s t r i a ; T . G . B r e n n a n , S t J a m e s ' 
U n i v e r s i t y H o s p i t a l , L e e d s , E n g l a n d , U K ; K . G . B u r n a n d , S t T h o m a s ' 
H o s p i t a l , L o n d o n , E n g l a n d , U K ; Y . A . C a r p e n t i e r , H ö p i t a l U n i v e r -
s i ta i re S a i n t - P i e r r e , Brüsse ls , B e l g i u m ; L . D o m i n i o n i , P o l i c l i n i c o S a n 
M a t t e o , P a v i a , Italy; R . F o w l , U n i v e r s i t y o f C i n c i n n a t i M e d i c a l C e n t e r , 
C i n c i n n a t i , O h i o , U S A ; G . W . G e e f h o e d , T h e G e o r g e W a s h i n g t o n 
U n i v e r s i t y M e d i c a l C e n t e r , W a s h i n g t o n D C , U S A ; B . N o r d l i n g e r , 
C e n t r e d e C h i r u g i e D i g e s t i v e , H o s p i t a l S t A n t o i n e , 7 5 5 7 1 Par i s , C e d e x 
1 2 , F r a n c e ; R . H i c k m a n , M e d i c a l S c h o o l , C a p e T o w n , S o u t h A f r i c a ; 
A . K . H o u s e , Q u e e n E l i z a b e t h II M e d i c a l C e n t r e , N e d l a n d s , W e s t e r n 
A u s t r a l i a ; M . H o r r o c k s , B r i s t o l R o y a l In f i rmary, B r i s t o l , E n g l a n d , U K ; 
T.V. K e a v e n y , S t V i n c e n t ' s H o s p i t a l , D u b l i n , I re land ; M . L e m p i n e n , 
U n i v e r s i t y C e n t r a l H o s p i t a l , H e l s i n k i , F i n l a n d ; B . A . L e v i n e , U n i v e r s i t y 
of T e x a s H e a l t h S c i e n c e s C e n t e r , T e x a s , U S A ; G . R . M c L a t c h i e , 
G e n e r a l H o s p i t a l , H a r t l e p o o l , E n g l a n d , U K ; M . J . M c M a h o n , T h e 
G e n e r a l In f i rmary , L e e d s , E n g l a n d , U K ; R . M o t o k i , F u k u s h i m a M e d i -
ca l S c h o o l , F u k u s h i m a , J a p a n ; M . N i i m o t o , H i r o s h i m a Un i ve r s i t y , 
H i r o s h i m a , J a p a n ; T. H a u , S t - W i l l e h a d H o s p i t a l , A n s g a r i s t r . 1 2 , 2 9 4 0 
W i l h e l m s h a v e n F R G ; N . O ' H i g g i n s , S t V i n c e n t ' s H o s p i t a l , D u b l i n , 
I re land ; H . M . R i c h t e r I I I , C o o k C o u n t y H o s p i t a l , C h i c a g o , I l l ino is , 
U S A ; T.V. T a y l o r , M a n c h e s t e r R o y a l In f i rmary, O x f o r d R o a d , M a n -
c h e s t e r M 1 3 9 W L ; J . G . T e m p f e , T h e Q u e e n E l i zabe th H o s p i t a l , B i r -
m i n g h a m , E n g l a n d , U K ; J . T o o u l i , F l i n d e r s M e d i c a l C e n t r e , B e d f o r d 
Park , S o u t h A u s t r a l i a ; C h R . H . W i l d e v u u r , A c a d e m i s c h Z i e k e n h u i s 
G r o n i n g e n , G r o n i n g e n , T h e N e t h e r l a n d s . 
A I M S A N D S C O P E 
The aim of this Journal is to present all aspects of surgical research, although emphasis 
will be on gastro-intestinal, vascular, oncological and general surgery. Both clinical and 
laboratory-based work will be reported. Communications from surgeons-in-training, 
who are involved in a period of full-time research, are welcome. 
The Journal will publish original full-length articles of high scientific Standard, with 
appropriate trial design and analysis, in fundamental surgical science. Retrospective 
reviews and short reports of negative results will also be accepted and, occasionally, 
didactic case reports. 
In addition, the Journal will publish reviews, selected symposia proceedings, reports 
of significant meetings, correspondence, and book reviews. 
A camera-ready copy 'rapid Communications' section is also included. 
Notes for contributors can be found at the back of the Journal 
S U B S C R I P T I O N R A T E S 
Four issues per volume. Subscription rates per volume: corporate, $400.00; university 
library, $256.00; individual, $128.00. Rates include air mail postage and handling 
charges. Individual subscription rates are available only to individuals who subscribe 
directly from the publisher and who pay through personal checks or credit card. 
Prices apply in North America only. All other countries will be invoiced at our current 
conversion rate. The subscription rates include a distribution Charge of $20.00 for 
postage and handling. Send your order to your usual supplier or directly to Harwood 
Academic Publishers G m b H , c / o S T B S Ltd., One Bedford Street, London W C 2 E 9PP, 
England. Journal subscriptions are sold on a volume basis only; Single issues are not 
available separately. Claims for nonreceipt of issues should be made within three 
months of publication of the issue or they will not be honored without Charge. S u b -
scriptions are available for microform editions. Please write for details. 
L I C E N S E T O P H O T O C O P Y 
Photocopying is only permitted by license, obtainable from the Publisher (P.O. Box 
161, 1820 Montreux 2, Switzerland) and payment of relevant fee. This publication is 
registered for Copyright in the United States of America under the Universal Copyright 
Continued on inside back cover. 
All rights reserved. No part of this publication may be reproduced or utilized in any form or by any means, electronic or mechanical, including photocopying 
and recording, or by any information storage or retrieval System, without permission in writing from the publisher. 
Published for Harwood Academic Publishers GmbH by OPA Ltd. 
© 1989 Harwood Academic Publishers GmbH. 
Distributed by STBS Ltd, 1 Bedford Street, London WC2E 9PP, England, UK. 
Printed in the United Kingdom at the Alden Press, Oxford. 
February 1989 
Surg. Res. Comm., 1989 © 1989 Harwood Academic Publishers GmbH 
Reprints available directly from the publisher Printed in the United Kingdom 
Photocopying permilted by license only 
SURGICAL RESEARCH COMMUNICATIONS 
A U T H O R I N D E X F O R S R C V O L U M E 5 (4 ISSUES) 
Aasen A O 41, 203 
Ähren B 127 
Andersson R 127, 269 
Apostolou K 199 
Arione R 215 
Bailey M E 239 
Basadonna G 149 
Bassi C 1 
Beavis NJ 223 
Bell PRF 169 
Benedetto G 93,215 
Bengmark S 269 
Berridge D C 285 
Billing A 25 
Bisiani G 83 
Bosari S 83 
Cederna J 297 
Chiara O 83 
Choudhury S 297 
Couse NF 263 
CrandauCW 133 
DaviesWT 117 
Diamond T 11 
Dumont M 255 
Elio A 1 
Ellis I 285 
Enrichens F 93, 215 
Erlinger S 255 
Ertel W 17 
Faist E 17 
Falconi M 1 
Farthmann E-H 49 
FestaT 93,215 
Fielding LP 133 
FletcherA 169 
Franco D 55 
Friis-Moller A 31 
Fromlich D 25 
Fugger R 5, 75 
Ghilchik MW 157 
Giercksky K E 59 
Girelli R 1 
Gott JP 275 
Grace PA 263 
Gray L A 275 
Green stein RJ 141 
Griffith C D M 285 
Habib NA 199 
Hackl W 75 
Hasseigren P-O 269 
Heberer G 17 
Heinemann D 199 
Herbst F 5 
Hershman MJ 199 
Hillaire S 55 
Hockerstedt K A Y 109, 175 
Hopkinson BR 285 
Houssin D 255 
Huang C 141 
Hunt T M 185 
Icard P 255 
Ikai I 193, 229 
Jochum M 25 
Kaiser R 309 
Kakizaki K 149 
Kamiyama Y 161 
Karhunen M 289 
Katzmark SL 275 
Keaveny TV 245 
Kelly SB 199 
Kettunen R 289 
Kimoto M 99, 157, 229 
Kiviniemi H 289 
Kobayashi N 99, 161 
Kopp K - H 49 
Kortmann H 25 
Lausen M 49 
Lewis P 117 
Lundgren TI 59 
Makisalo HJ 109, 175 
Mao P 93, 215 
Marradi C 83 
Martini N 1 
Mauri A 93 
Mavroudis C 275 
Meakins JL 55 
McElhinney AJ 141 
Merrei R C 149 
Meutstege FJ 123 
Miller A 249 
Morgan R H 117 
Morihoto T 99, 193 
Mori K 229 
Morris D L 285 
Naess F 203 
Nawroz I 223 
Nespoli A 83 
Nifosi F 1 
Nishimura N 99, 161 
Nordin AJ 109, 175 
O'Higgins N 245 
Okamoto R 229 
Okanue T 99, 161, 229 
Okmark P 127 
OliveroG 93,215 
Olivero S 93, 215 
Osterud B 59 
Ozaki N 193 
Ozawa K 99, 161, 193, 229 
Padalino P 83 
Pain JA 239 
Pallavicini J 83 
Pederzoli P I 
Pillgram-Larsen J 203 
PsailaJV 117 
Quinton D N 169 
Raahave D 31 
Ramo OJ 289 
Ramo P 289 
Rekvig OP 59 
Revhaug A 59 
RoeiseO 41,203 
Rogy M 5 
Rokke O 59 
RossWB 223 
Rowlands BJ 11 
Ruf G 49 
RuudTE 203 
Saito T 99 
Sakai Y 229 
Salaman JR 223 
Salmen B 17 
Schemper M 5 
Schoffcl U 49 
Schraffordt Koops H 
Schultz F 5 
Sciatscia C 93, 215 
Shaikh N A 157 
Sharp M 245 
Shimahara Y 193 
Sims T A 169 
Smadja C 55 
Soini HO 109, 175 
Sporn P 75 
Stadaas JO 203 
Tanaka A 193 
Tanaka K 99, 229 
Taylor I 185 
Toledo-Pereyra L H 297 
Tokunaga Y 99, 193, 229 
Tzoracoleftherakis E 255 
Visetti E 93 
Vons C 55 
Devries J 123 
Wada Y 229 
Wakashiro S 193, 229 
Weissenhofer W 309 
Williamson R C N 199 
Wood CB 199 
WoodcockJP 117 
Yamamoto Y 229 
Yamaoka Y 229 
Zadrobilek E 75 
Zaima M 99, 229 






CONTENTS OF V O L U M E 5 
M i c r o b i o l o g i c a l F i n d i n g s in Severe Pancreatitis 
C. Bassi, M . Falconi, R. Girelli, F. Nifosi, A . Elio, N. Martini and P. Pederzoli 
V a l i d a t i o n study of the M a n n h e i m Peritonitis I n d e x 
F. Schulz, R. Függer, M . Rogy, F. Herbst and M . Schemper 
E n d o t a x a e m i a or Obstructive Jaundice: T h e Role o f Gastrointestinal B i l e F l o w 
T. Diamond and B.J. Rowlands 
Influence of Cyclooxygenase I n h i b i t i o n on I n t e r l e u k i n - 2 Receptor ( I L - 2 R ) Expression After M a j o r 
T r a u m a 
W. Ertel, E . Faist, B. Salmen, P. Huber and G. Heberer 
Scheduled P e r i t o n e a l Lavage in Peritonitis — I t s I m p l i c a t i o n s on H u m o r a l and C e l l u l a r Defense 
Mechanisms 
A. Billing, D. Frömlich, M . Jochum and H . Kortmann 
M e a s u r i n g Operative W o u n d C o n t a m i n a t i o n Predicts Postoperative I n f e c t i o n 
D. Raahave and A. Friis-Moller 
I n t e r f e r e n c e of Methylprednisolone on E n d o t o x i n - I n d u c e d Activation of the Plasma K a l l i k r e i n K i n i n 
System 
O. Roeise and A.O. Aasen 
M o n i t o r i n g of Postoperative I n t r a - A b d o m i n a l Septic Complications F o l l o w i n g M a j o r A b d o m i n a l 
Surgery 
U. Schöffel, K . - H . Kopp, M . Lausen, G . Ruf and E.-H. Farthmann 
Perioperative Antibiotics ( 2 Doses) C o n t r o l E a r l y B u t N o t L a t e Infectious Complications of P e r i t o -
neovenous Shunts 
J.L. Meakins, S. Hillaire, C. Vons, C. Smadja and D. Franco 
Plasma Exchange Performed d u r i n g severe G r a m Negative Septicemia: the Influence on C i r c u l a t o r y 
P e r f o r m a n c e , Plasma Levels of E n d o t o x i n and B a c t e r i a l Counts in Blood 
O. Rokke, T.I. Lundgren, A. Revhaug, K . E . Giercksky, B. Osterud and O.P. Rekvig 
E v a l u a t i o n of Plasma C o l l o i d Osmotic Pressure as a Prognostic I n d i c a t o r in S u r g i c a l Septic Patients 
E. Zadrobilek, R. Függer, W. Hackl and P. Sporn 
T o t a l P a r e n t e r a l N u t r i t i o n and Energy E x p e n d i t u r e in G e n e r a l Surgery, T r a u m a and Sepsis 
A. Nespoli, P. Padalino, C. Marradi, O. Chiara, S. Bosari, J. Pallavicini and G. Bisiani 
E a r l y Administration of Intravenous I m m u n o g l o b u l i n s in the Prevention of S u r g i c a l and Post-
T r a u m a t i c Sepsis: A D o u b l e B l i n d Randomized C l i n i c a l T r i a l 
P. Mao, F. Enrichens, G. Olivero, T. Festa, G. Benedetto, C. Sciatscia, E . Visetti, A. Mauri and 
S. Olivero 
Changes in the Components of Serum B i l e Acids in the E a r l y Phase after Liver T r a n s p l a n t a t i o n in 
Piglets: C o r r e l a t i o n with Short T e r m Prognosis 
T. Okanue, M . Kimoto, T. Morimoto, Y. Tokunaga, M . Zaima, T. Saito, Y. Usui, N. Nishimura, 
N. Kobayashi, K. Tanaka and K. Ozawa 
Prediction of F l a p S u r v i v a l with Transcutaneous and Subcutaneous Tissue Oxygen Tension M e a s u r e -
ments 
A J . Nordin, H.O. Soini, H.J. Mäkisalo and K.A .V . Höckerstedt 
Haemodynamic Changes in the Lower L i m b in Claudicants with the use of Nifedipine and Nisoldipine 
R.H. Morgan, J.V. Psaila, P. Lewis, W.T. Davies and J.P. Woodcock 
L i m b salvage in two Dogs with Osteogenic Sarcoma using Isolated R e g i o n a l Perfusion and L o c a l 
Resection 
J. De Vries, H. SchrafTordt Koops and F J . Meutstege 
Plasma F i b r o n e c t i n Levels in E x p e r i m e n t a l E . coli and B i l e Peritonitis in the R a t 
R. Andersson, P. Okmark and B. Ähren 
Effects o f Oxygen on the Accumulation of Gas and F l u i d in small Bowel Obstruction 
C.W. Crandall and L.P. Fielding 
S m a l l forms of Cholecystokinin a r e Increased in R e p a i r i n g S m a l l In testine 
R J . Greenstein, C. Huang and A J . McElhinney 141 
Effect o f I n s u l i n Versus Islet T r a n s p l a n t a t i o n on B i l e Lithogenicity in Diabetes M e l l i t u s 
G. Basadonna, K. Kakizaki and R.C. Merrel 149 
Book Review 155 
A H i g h Dose T a m o x i f e n Regimen 
N.A. Shaikh and M.W. Ghilchik 157 
Changes in Serum B i l e Acids in R e l a t i o n to H e p a t i c Energy Status in 7 0 % Hepatectomized Rabbits 
T. Okanoue, M . Kimoto, Y. Usui, N. Nishimura, N. Kobayashi, Y. Kamiyama and K. Ozawa 161 
Revascularized Ischaemic Aortic G r a f t s in Rats: A model of the Investigation of Ätherosclerosis 
D. N . Quinton, T.A. Sims, A. Fletcher and P.R.F. Bell 169 
Tissue Oxygenation in predicling " I r r e v e r s i b l e " H e m o r r h a g i c Shock 
H J . Mäkisalo, H.O. Soini, A J . Nordin and K.A.V. Höckerstedt 175 
T h e effects of Blockading Microspheres on Arterio-Venous Shunt i n g and E x t r a h e p a t i c Perfusion in 
H e p a t i c A r t e r i a l Therapy of Liver Tumours 
T . M . Hunt and I. Taylor 185 
Influence of H y p o x i a on Energy Status in R a t Liver M i t o c h o n d r i a and Liver Blood F l o w 
S. Wakashiro, Y. Shimahara, I. Ikai, Y. Tokunaga, N. Ozaki, A. Tanaka, T. Morimoto and 
K. Ozawa 193 
F a t t y Acid Composition of Erythrocyte Membranes in Rats Undergoing M a m m a r y Carcinogenesis 
with N - N i t r o s o m e t h y l u r e a 
M J . Hershman, N.A. Habib, S.B. Kelly, K. Apostolov, D. Heineman, R.C.N..Williamson and 
C.B. Wood 199 
Hemodynamic and Oxygen-Related Consequences of V a r y i n g E n d o t o x i n Concentrations in Porcine 
Endotoxemia 
F. Naess, O. Roeise, J. Pillgram-Larsen, T .E. Ruud, J.O. Stadaas and A. O. Aasen 203 
Serum Angiotensin-Converting Enzyme in Acute Jaundice 
G . Olivero, P. Mao, C. Sciascia, F. Enrichens, R. Arione, T. Festa, G . Benedetto and S. Olivero 215 
Blood Transfusion and Colonic Cancer in the R a t 
W.B. Ross, I. Nawroz, M J . Beavis and J.R. Salaman 223 
C a n i n e Orthotopic P a r t i a l Liver T r a n s p l a n t a t i o n using G r a f t s procured in Situ 
M . Zaima, Y. Tokunaga, K. Tanaka, Y. Yamamoto, Y. Sakai, J. Ueda, R. Okamoto, I. Ikai, S. 
Wakashiro, Y. Wada, M . Kimoto, T. Okanoue, K. Mori, Y. Yamaoka and K. Ozawa 229 
Effects of Surgery on Reticuloendothelial F u n c t i o n in Jaundiced Patients 
J.A. Pain and M . E . Bailey 239 
Blood Loss through Polyethylene Terephalate ( D a c r o n ) Knitted Graft in the Shocked D o g 
A. Miller, T.V. Keaveny, M . Sharp and N. O'Higgins 245 
M o d i f i c a t i o n s of B i l i a r y E x c r e t i o n caused by W a r m Liver I s c h e m i a in the R a t 
E. Tzoracoleftherakis, M . Dumont, P. Icard, S. Erlinger and D. Houssin 255 
Soybean Trypsin I n h i b i t o r Ameliorates H a e m o r r h a g i c Shock I n d u c e d Gastric Lesions in the R a t 
R. Andersson, P.-O. Hasseigren and S. Bengmark 269 
Decreased Coronary F l o w can occur d u r i n g Repair of T o t a l Anomalous Pulmonary Venous C o n -
nection: The I m p o r t a n c e of P r e f e r e n t i a l M y o c a r d i a l H y p o t h e r m i a in a n Infant P i g M o d e l 
C. Mavroudis, J.P. Gott, S.L. Katzmark and L.A. Gray Jr. 275 
B i p o l a r D i a t h e r m y C o a g u l a t i o n Obliterates H u m a n Ätheroma 
C . D . M . Griffith, B.R. Hopkinson, D.C. Berridge, I. Ellis and D.L. Morris 285 
E v a l u a t i o n o f Hemodynamic Changes and C a r d i a c Contractility d u r i n g E x p e r i m e n t a l Acute H e m o r -
r h a g i c Pancreatitis in the I n t a c t C a n i n e H e a r t 
P. Rämö, O J . Rämö, M . Karhunen, H. Kiviniemi and R. Kettunen 289 
Oxygen F r e e Radicals, A l l o p u r i n o l and the X a n t h i n e Oxidase Pathway d u r i n g Liver I s c h e m i a 
L . H . Toledo-Pereyra, J. Cederna and S. Choudhury 297 
Symposium: Antiseptics-Therapeutic Advances in Operative M e d i c i n e . Society for I n t e r n a t i o n a l M e d i -
cal Scientific Cooperation, Amsterdam, June 1 9 8 8 
R. Kaiser and W. Weissenhofer 309 
S U R G I C A L I N F E C T I O N S O C I E T Y 
- E U R O P E -
Selected Papers from 
First Annual Meeting, 
Amsterdam 
R A I International Congress 
Centre Europlein 8 
2-3 June 1988 

Surg. Res. Comm., 1989, Vol. 5, pp. 25-30 
Reprints available directly from the publisher 
Photocopying permilted by license only 
© 1989 Harwood Academic Publishers GmbH 
Printed in the United Kingdom 
SCHEDULED PERITONEAL LAVAGE IN 
PERITONITIS - ITS IMPLICATIONS ON HUMORAL 
AND CELLULAR DEFENSE MECHANISMS 
A . B I L L I N G , 1 D . F R Ö H L I C H , 1 M . J O C H U M 2 and H . K O R T M A N N 1 
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M a r c h i o n i n i s t r . 15, D - 8 0 0 0 München 70 and 2 I n s t i t u t für Klinische Chemie und 
Klinische Biochemie, C h i r u r g i s c h e K l i n i k Innenstadt, Universität München, 
West Germany 
( Accepted for publication 2 1 August 1 9 8 8 ) 
Peritonitis exudates from the initial Operation and exudates from programmed reoperations were analysed 
for their ability to promote particle opsonisation and for phagocyte activity. The results indicate that even 
long courses of lavage treatment do not essentially alter the opsonic deficit and the enhanced phagocyte 
activation Status found in original exudates as long as the source of Peritonitis cannot be cured surgically. 
The clinical improvement resulting in clear exudates is connected with a pronounced recovery of opsonisa-
tion and decrease of exudate elastase levels. 
K E Y WORDS: Peritonitis, peritoneal lavage, opsonic capacity (OC), Opsonin level (OL), phagocytosis. 
I N T R O D U C T I O N 
In the management of severe Peritonitis open treatment with scheduled reoperations 
and lavage procedures has been established during the last decade. Several different 
techniques have been promoted. Due to the heterogenicity of the patient groups, 
evaluation of these therapeutic approaches is difficult and comparison on base of 
survival rates can be misleading. The effect of repeated lavage procedures on the 
intraabdominal environment and local defense mechanisms has been little inves-
tigated. 
In our clinic we employ a concept of scheduled reoperations with lavage of the 
abdominal cavity and a preliminary closure of the abdominal wall without drainages 
in between.1 
In previous studies we could demonstrate a strong impairment of particle opsonisa-
tion in Peritonitis exudate with pronounced degradation of the main Opsonins C3 and 
IgG. 2 The chemiluminescence response of phagocytes as an indication of cell activa-
tion in such exudates was intact. 
We have now investigated the influence of the lavage therapy on the local humoral 
and cellular resistance. 
M A T E R I A L S A N D M E T H O D S 
During initial Operations for diffuse purulent Peritonitis and lavage-reoperations, 
exudate and blood samples were drawn simultaneously to measure the phagocytosis 
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activity of the local and circulating leukocytes. For evaluation of the samples' opsonic 
capcity exudates were centrifuged, while blood was processed to serum or E D T A -
plasma. 
Chemiluminescence ( C L ) Assay 
Cell-free samples capacity for opsonisation (OC) of zymosan was determined with a 
Luminol enhanced chemiluminescence assay as described previously.2 For the evalua-
tion of the release of oxygen derived free radicals from local or circulation leukocytes 
a similar assay was applied: In an exudate dilution of 1:300 spontaneous C L of the 
cells was measured without zymosan Stimulation and C L response was also quantified 
after Stimulation of the phagocytes with 1 mg of normal serum-preopsonized zym-
osan. 
Other Assays 
Immunological C3 and IgG Opsonin levels (OL) were measured with a Standard radial 
immunodiffusion assay (Behringwerke, Marburg, F R G ; normal values = 100%: C3 
82 mg/dl and IgG 1250 mg/dl). C3a was determined by radioimmunosassay available 
from Upjohn. 3 Elastase in complex with a,-Proteinase inhibitor (a, PI) was measured 
by E L I S A (test kits from E . Merck, Darmstadt, F R G ) 4 with a reference ränge for 
complexed plasma elastase from 50-181 fxg/l. 
Protein content was determined by the Biuret method. Serum and exudate protein 
electrophoresis was performed according to Grabner et al.5 W B C was carried out in 
a Neubauer Chamber after staining with Türk ' s Solution (from E. Merck, Darmstadt, 
F R G ) . 
Aerobic and anaerobic bacterial cultures were prepared from all exudates imm-
ediately after sampling. 
R E S U L T S 
For analysis samples were classified in exudates from the initial Operation, purulent 
exudates from reoperation (> 2000 leukocytes/jul) and clear exudates (generally from 
the last reoperation, <2000 leukocytes///!). 
H U M O R A L F A C T O R S 
Exudates from the i n i t i a l Peritonitis were characterized by a protein content of 65% 
of patients' serum concentration. Mean Opsonin (C3 and IgG) concentration was 
280 mg/1 and 4.7 g/1 respectively (Table I). The mean level of anaphylatoxin C3a in 
these exudates exceeded 58 times the normal plasma value. Exudate elastase con-
centrations were more than 800 fold the normal plasma level. 
P u r u l e n t lavage exudates showed no significant difference of total protein content 
but a shift towards higher IgG and decreased C3 levels compared to primary exudates 
was observed. The concentration of complexed elastase was even elevated. The 
amount of C3a was significantly reduced (Table I). 
C l e a r exudates from the end of lavage treatment contained still rather high protein 
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T A B L E I 
Humoral opsonisation related Factors in primary Peritonitis exudate and in purulent and clear lavage 
exudate (OC = opsonic capcity for zymosan), mean + Standard deviation 
Prim. perit. Pur. lavage Clear lavage 
Protein content 32.5 ± II 36 + 8 42+11 
(g/D 
IgG (g/1) 4.7 ± 2.3 6.9 ± 3 6.3 ± 2.7 
C3 (mg/1) 280 ± 150 212 + 84 400 + 170 
C3a (mg/1) 7.4 ± 10.8 4 + 3 2 + 0.7 
OC (% of normal serum) 12.9 ± 15.1 6 + 6.8 53 + 19 
Elastase a,-PI (mg/1) 47 + 45 80 + 57 3 + 3 
concentrations with recovered levels of C3. Elastase-a, Pl-complex and C3a were low 
in such exudates. 
According to the Opsonin amount Peritonitis exudates should provide sufficient 
opsonisation. The effective opsonic activity in purulent exudates, however, revealed 
a pronounced impairment of zymosan opsonisation. Clear exudates in contrast 
opsonized foreign particles as expected from their Opsonin content (Table I). 
Case Report 
In a 63 years old man, leakage of the anastomosis after partial gastric resection lead 
to diffuse purulent Peritonitis. Due to anatomical reasons the source of Peritonitis 
could not be cured. 10 lavage procedures were performed within 20 days. The patient 
died eventually because of a septic multiorgan failure. The follow-up of O C and O L 
M G / L 
% 
OP DAY DAY 2 DAY 4 DAY 6 DAY 8 DAY 10 DAY 12 DAY 14 DAY 16 DAY 18 DAY 20 
+ C3 IN % OF NORMAL o OC IN % OF NORMAL 
• IGG IN % OF NORMAL A ELASTASE IN M G / L 
FIGURE 1 Humoral opsonisation related factors in Peritonitis exudate in a patient under programmed 
lavage (OC = opsonic capacity, % of normal serum). 
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FIGURE 2 Cellular defense in Peritonitis exudate: Chemiluminescence (CL) with and without zymosan 
Stimulation, CL-peaktime and white cell count. 
reveals low C3 and IgG levels in the beginning with a subsequent increase and prefinal 
slope. A l l lavage exudates were purulent as the cause of Peritonitis persisted and O C 
never recovered during the whole treatment (Figure 1). 
C E L L U L A R F A C T O R S 
Exudates from primary Peritonitis contained excfessive leukocyte concentrations with 
a P M N granulocyte ( P M N L ) fraction of 98%. In 56% of the exudates we could 
demonstrate sponataneous C L , that is C L without zymosan Stimulation, with a mean 
activity of 19.2 counts per minute (cpm)/PMNL. Spontaneous C L could never be 
observed in patients' blood. Zymosan Stimulation caused a C L of 252 c p m / P M N L 
which is 8.5 that of normal blood (Figure 2). C L peak time was critically preponed 
to 13 minutes compared to 27.1 minutes in normal blood control. 
P u r u l e n t lavage exudates contained significantly less leukocytes. Spontaneous C L 
occurred in 63%, stimulated C L was only slightly increased and the peak time 
shortened. However, compared to the initial exudates these differences were statistic-
ally not significant, 
Due to the small leukocyte counts CL-experiments could not be performed in clear 
exudates. 
M I C R O B I O L O G I C A L F I N D I N G S 
From the primary exudates (n = 27) 22% were sterile. Staphylococcus epidermidis 
was never found in these samples, in 40% only one species could be isolated. A l l 
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purulent lavage exudates (n = 21) were infected, 34% contained staphylococcus 
epidermidis and 90% revealed multispecies contamination. 
D I S C U S S I O N 
Opsonisation of foreign particles, the central prerequisite for effective phagocytic 
response, is mainly mediated by C3 and IgG. 6 
The efficiency of P M N L phagocytosis depends on the quality of opsonisation. 
Release of oxygen derived free radicals measured as C L serves as a marker for P M N L 
activity and responsiveness. Shortening of the peak time is a sign of cell preactivation.7 
The latter can be caused by C3a and several other factors. 
In the initial Peritonitis exudates we found sufficient levels of immunological 
detectable Opsonins but with an almost complete lack of physiological activity. In 
previous experiments we could demonstrate a probably proteolytic breakdown of 
these factors.2 The exudates contained plenty of P M N L and extremely high levels of 
extracellularly released elastase. C3a concentrations were strongly elevated and the 
C L pattern gave evidence for present production of free radicals which could be 
further stimulated by exogen zymosan application. Compared to normal blood the 
exudate P M N L were strongly preactivated. 
Little is known about the impact of repeated reoperations and lavage procedures 
on the local unspecific defense System.8 Residual lavage fluid seems to promote 
abscess formation. 9 The present results suggest that the peritoneal exudate at the time 
of reoperation is not essentially different from the original exudate when the source of 
Peritonitis has not been cured. We still found a pronounced opsonic deficit despite an 
increase of IgG levels. Even in the demonstrated long course of lavage therapy levels 
of O C and O L were rather steady after an initial increase due to acute phase reaction 
and immune response and with only a prefinal drop. The activation pattern of the 
P M N L was rather similar to that in primary exudate. Microbiological findings 
indicated increased contamination and superinfection of the abdominal cavity. These 
findings match the clinical experience that the prognosis is extremely poor when the 
source of Peritonitis persists.10 A n improvement of the macroscopic aspect of the 
abdomen with clear exudates corresponded to an almost complete recovery of op-
sonisation with drastic decrease of P M N L count and extracellularly released lysoso-
mal elastase levels. 
For severe cases of purulent Peritonitis scheduled reoperations with inspection and 
lavage of the whole abdomen seems to be superior to relaparotomy only on demand 
for sepsis.11 Our results indicate, however, that repeated lavage therapy per se does not 
improve the local defense mechanisms. Lavage fluid, however, should be accurately 
removed in order not to further deteriorate opsonisation. 
The benefit of open management of Peritonitis is probably due to early recognition 
of recurrent sepsis and abscess formation. 
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